Dicyclohexylcarbodiimide cross-links two conserved residues, Asp-184 and Lys-72, at the active site of the catalytic subunit of cAMP-dependent protein kinase.
In the absence of MgATP, the catalytic subunit of cAMP-dependent protein kinase is irreversibly inhibited by the hydrophobic carbodiimide dicyclohexylcarbodiimide, and this inhibition is most likely due to the formation of a cross-link between a carboxyl group and a lysine residue in the active site (Toner-Webb & Taylor, 1987). In order to identify these cross-linked residues, the catalytic subunit was modified by dicyclohexylcarbodiimide and then treated with acetic anhydride and digested with trypsin. The resulting peptides were resolved by high-performance liquid chromatography. One major absorbing tryptic peptide and one smaller peptide consistently and reproducibly showed a decrease in absorbance after the catalytic subunit had been treated with DCCD. These peptides correspond to residues 166-190 and 57-93, respectively. A unique peptide was isolated from the modified catalytic subunit, and the sequence of this peptide established that the cross-linking occurred between Asp-184 and Lys-72. The cross-linking of these two residues, which were both identified previously as essential residues, confirms the likelihood that each plays a role in the functioning of this enzyme. The fact that Asp-184 and Lys-72 appear to be invariant in all protein kinases further supports the hypothesis that these two residues, located close to one another at the active site of the enzyme, play essential roles in catalysis.